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ECM Energy conservation measure
EFI Energy Federation Incorporated

EFLH Equivalent full load hours

EM&V Evaluation, measurement, and verification
FY Fiscal year

GWh Gigawatt hour

HERO Home Energy Reporting Online

HPWES Home Performance with ENERGY STAR®
HVAC Heating ventilation and air conditioning

ICDI Implementation contractor direct install
KITT Knowledge Information Transfer Tool
kw Kilowatt

kWwh Kilowatt hour

LED Light emitting diode

LI Low-income

LIMF Low-income multifamily

mcf 1,000 cubic feet

MF Multifamily
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MMBtu 1 million British thermal unit

M&V Measurement and verification
N Population
n Sample

NREL National Renewable Energy Laboratory

NTG Net-to-gross

PV Photovoltaic

PY Plan year

QA/QC  Quality assurance/quality control

RFP Request for proposal

RR Realization rate

SOME So Others Might Eat

TRM Technical reference manual

VEIC Vermont Energy Investment Corporation
VFD Variable frequency drive
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1. EXECUTIVE SUMMARY

The District Department of the Environment (DDOE) has contracted with Tetra Tech (as the
prime contractor), GDS Associates, Inc., Leidos, and Baumann Consulting to provide
evaluation, measurement, and verification of the portfolio of energy efficiency and renewable
energy initiatives offered in the District of Columbia (DC) along with the six performance
benchmarks associated with these initiatives. The initiatives are implemented through the DC
Sustainable Energy Utility (SEU, or DC SEU) partnership.

The DC SEU is led by the Sustainable Energy Partnership and under contract to the District
Department of the Environment (DDOE). The Sustainable Energy Partnership includes the
following organizations®:

e Vermont Energy Investment Corporation (VEIC) - Partnership Lead
e George L. Nichols & Associates

e Groundswell

e Institute for Market Transformation

e L. S. Caldwell and Associates, Inc.

e PEER Consultants

e PES Group / Stateline Energy Associates

e Skyline Innovations

e Taurus Development Group.

This report presents the evaluation and verification results for each initiative, or track, offered
by the DC SEU as a part of the DC SEU Energy Efficiency and Renewable Energy Portfolio in
the District of Columbia for fiscal year (FY) 2013. Overall portfolio results are also provided
along with cross-sectional findings and evaluation team recommendations. The fiscal year is
defined as October 1% through September 30™.

The independent evaluation and verification of the six performance benchmarks included
within the DDOE contract with the DC SEU is reported separately. See the District
Department of the Environment Verification of the District of Columbia Sustainable Energy
Utility Performance Benchmarks, F2013 Annual Evaluation Report.

Detailed summaries of the portfolio overall and crosscutting evaluation findings are presented
in Section 3. Section 4 provides detailed track level assessments.

® DC Sustainable Energy Utility website, http://www.DC SEU.com/.
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1. Executive Summary

11 EVALUATION VERIFIED SAVINGS SUMMARY

The evaluation team’s verified, or ex-post, results of the KITT reported electric savings,
demand reduction, and natural gas savings for each track, or initiative, and for the overall
portfolio are presented in Table 1-1. These verified results reflect portfolio level realization
rate estimates of 1.04, 1.07, and 1.00 for kwh, kW, and MMBtu respectively. This means that
the evaluation team estimates that the actual portfolio electric savings result is 104 percent of
the DC SEU reported electric savings, the demand reduction result is 107 percent of the DC
SEU reported demand reduction, and the actual portfolio gas savings result is 100 percent of
the DC SEU reported gas savings. This compares to realization rate estimates at the portfolio
level of 0.92, 0.95, and 0.99 for kWh, kW, and MMBtu, respectively for the FY12 results.

Realization rates are the ratio of verified savings to the tracking system savings for a
representative sample of projects reported within each track. Realization rates are typically
calculated for each end-use category and then applied to the total end-use tracking system
savings for a particular program, or track. The results are rolled up to develop program, or
track, verified savings. The verified savings for all tracks are summed to obtain portfolio level
verified savings.

These realization rate estimates are quite good-especially for programs in their second year
of implementation. Comparatively, the Pennsylvania Act 129 Statewide Evaluator Annual
Report for Plan Year 2,* reported that the utilities, overall, achieved a realization rate for of
approximately 96 percent for electric savings in its second year of Act 129 Program operation.
The EmMPOWER Maryland 2012 statewide verified results are reported in the Verification of
Reported Impacts from 2012 EmMPOWER Maryland Energy Efficiency Programs® as 100.1
and 115.1 percent of reported values for electric savings and demand reduction, respectively.

As for FY12 results evaluation, these realization rates indicate that, overall, the tracking of the
measures installed through the initiatives and the calculation of electric savings, demand
reduction, and gas savings is accurate—although there are issues within individual initiatives
as discussed in each track section, the adjustments to correct for over-reporting and under-
reporting balance out across the portfolio. Tracking and calculation issues are not uncommon
with energy efficiency program implementation, especially when programs are early in the
implementation cycle.

* http://www.puc.pa.gov/electric/pdf/Act129/SWE_PY3-Annual_Report.pdf.

® Verification of Reported Program Impacts from 2012EmPOWER Maryland Energy Efficiency
Programs with Recommendations to Improve Future Evaluation Research, June 4, 2013.
http://neep.org/Assets/uploads/files/emv/emv-
library/MDPSC_2012_Verification_Report_Compiled.pdf.
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1. Executive Summary

Table 1-1. DC SEU FY13 Energy Efficiency and Renewable Energy Portfolio Gross Verified Savings, Meter Level

MMBtu - Gas Savings

Ex-ante EXx-post Ex-ante EXx-post Ex-ante EXx-post
Gross Gross Gross Gross Gross Gross

Track Description
7110SHOT Solar Hot Water - nla - nla 4,620.0 4,620.0 | 1.00
7120PV Solar Photovoltaic 192,877 196,735  1.02 31.6 32.3  1.02 - - nla
7420FHLB Forgivable Loan for Home 30,531 30,579  1.00 3.2 3.2 1.00 109.7 119.2 | 1.09
Efficiency Improvements
7420HPES Home Performance with ENERGY 171,098 158,549 | 0.93 16.9 153 091 606.2 616.9 | 1.02
STAR
7510BLTZ T12 Lighting Replacement 3,644,922 4,212,011  1.16 826.9 1,029.7 | 1.25 -2,379.4 -2,039.4 | 0.86
7510CIRX Business Energy Rebates 2,194,303 2,119,264 0.97 372.9 397.3  1.07 -435.9 -433.7 1 0.99
7510MTV T12 Market Transformation Value 1,079,285 1,460,503 ' 1.35 237.9 353.6 | 1.49 -717.9 -949.7  1.32
7520CUST Custom Services 19,751,948 | 20,793,168 | 1.05 2,858.8 3,031.2 | 1.06 63,209.1 62,149.4 | 0.98
7520MARO Custom Market Opportunity 636,671 566,420 @ 0.89 55.1 56.7 | 1.03 - - nla
7520NEWC | Custom New Construction 88,749 88,749 1.00 8.8 8.8 | 1.00 - - nla
7610BLTZ LI MF T12 Lighting Replacement 471,730 388,781 ' 0.82 151.4 143.5 | 0.95 -322.5 -247.2 | 0.77
for Low-income
7610I1CDI LI MF Implementation Contractor 1,187,537 1,231,956  1.04 124.0 122.9 | 0.99 417.6 298.8 | 0.72
Direct Install
7620LICP LI MF Comprehensive Efficiency 1,959,041 1,921,321 | 0.98 184.3 181.8 1 0.99 5,864.7 5,880.0 | 1.00
Improvements
7710APPL Retail Efficient Appliances 99,569 99,569  1.00 14.3 13.8  0.96 162.0 251.2 155
7710FBNK Efficient Products at Food Banks 2,416,513 2,418,361 | 1.00 269.6 269.6 | 1.00 -3,989.5 -3,842.9 | 0.96
7710LITE Retail Efficient Lighting 12,699,881 12,713,227 @ 1.00 1,895.3 1,897.8 | 1.00 -17,317.3 -16,806.4 | 0.97
Total Reported (ex-ante) / Verified (ex-post) 46,624,655 | 48,399,192 | 1.04 7,051.0 7,557.6 | 1.07 49,826.9 49,616.1  1.00
Note: Table total may not add; difference due to rounding.
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1. Executive Summary

Table 1-2 provides a summary by track and for the overall portfolio after adjustments for line
losses® and, in the case of the solar initiatives, an adjustment for spillover.” The free-ridership
and spillover for all other tracks are assumed to be 1.00. This is a standard assumption for
programs early in implementation.®

Table 1-2. DC SEU FY13 Net Verified Savings, Generator Level

kWh

Net

kW, Net

Ex- pOStgenerator Ex- antegenerator Ex- pOStgenerator

7110SHOT  Solar Hot Water

7120PV Solar Photovoltaic 239,553 244,344 38.6 39.3

7420FHLB Federal Home Loan 32,974 33,025 34 3.4

7420HPES Home Performance 184,786 171,232 17.9 16.2

7510BLTZ  T12 Lighting 3,936,515 4,548,972 876.5 1,091.5

7510CIRX  Business Energy 2,369,847 2,288,806 395.3 421.2
Rebates

7510MTy | 112 Market 1,165,628 1,577,343 252.2 374.9
Transformation Value

7520CUST  Custom Services 21,332,104 22,456,621 3,030.3 3,213.0

7520MARO ~ Custom Market 687,605 611,734 58.4 60.1
Opportunity

7520NEWC  Custom New 95,849 95,849 9.4 9.4
Construction

7610BLTZ  LIMF T12 Lighting 509,468 419,883 160.4 152.1

7610ICDI  LIMF Direct Install 1,282,540 1,330,512 131.4 130.3

7620LICP LIMF Comprehensive 2,115,764 2,075,027 195.3 192.7

7710APPL  Appliances 107,534 107,534 15.2 14.6

7710FBNK  Food Banks 2,609,834 2,611,830 285.8 285.8

7710LITE  Lighting 13,715,872 13,730,285 2,009.0 2,011.7

Total Reported / Verified 50,385,873 52,302,998 7.479.1 8,016.2

Note: Table total may not add; difference due to rounding.

® The reported and verified electric savings (kwh) and demand reduction (kW) results are adjusted for
line losses (8 percent and 6 percent increases, respectively).
" The savings and demand for the Solar PV program are increased by an additional 15 percent to

reflect spillover; reference DC SEU memorandum to the DDOE and Tetra Tech, Screening

assumptions for the DC SEU solar renewable energy program portfolio, dated August 30, 2012
® The evaluation team conducted free-ridership and spillover analysis for several initiatives in this
evaluation cycle; however, participation is not sufficient at this time to recommend net-to-gross
values other than 1.00.
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1. Executive Summary

1.2 PORTFOLIO RESULTS EXAMINATION

The DC SEU Portfolio of Energy Efficiency and Renewable Energy offerings gained 143
percent of MWh savings over the FY12 implementation period, while electric spend
decreased by 2 percent in absolute terms. The overall acquisition cost, or MWh achieved
(based on verified savings) per dollar spent® was $228 in FY13 compared to $549 in FY12—a
58 percent decrease. To achieve the minimum MWh performance benchmark for FY14 within
the FY14 budget, the acquisition cost must remain about the same as the FY13 level.

The FY13 non-renewable savings for energy efficient gas measures increased by 867
percent while the expenditures increased by 160 percent. The acquisition cost, or dollars
spent per MMBtu saved, decreased by 73 percent. To achieve the minimum performance
benchmark for FY14 within the FY14 budget, the acquisition cost must decrease by 66
percent ($14 per MMBtu) over the FY13 results. The achieve the performance benchmark
target, it must decrease to $7 per MMBtu. A reduction of these magnitudes is highly unlikely,
indicating achievement of both the MWh adnmcf targets are not likely.

Please see the District Department of the Environment, Verification of the District of Columbia
Sustainable Energy Utility, FY13 Annual Evaluation Report for the Performance Benchmarks
report dated Spetember 23, 2014 for a detailed analysis and discussion of acquisition costs.

Since inception, the DC SEU plans have shifted from early “quick start” direct install initiatives
to a combination of direct install and incentive-based initiatives consisting of upstream buy-
downs, rebates, give-away events, and negotiated incentive agreements. A comparison of
initiative design types FY12 to FY13 based on reported electric savings is present below.
These charts illustrates the shift from direct install initiative design to a more “market-based”
approach with 35 percent of portfolio savings associated with direct install initiatives in FY12
compared to only 16 percent in FY13.

Figure 1-1. Portfolio Electric Savings by Initiative Desigh Type Comparison, Reported Savings

FY2012 FY2013

m Direct Install m Direct Install

H Upstream m Upstream

Give-away events Give-away events

m Rebates m Rebates
¥ Incentive ® Incentive
agreeements agreeements

5%

? Excludes renewable energy savings and expenditures.
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The following figure provide a summary of the contribution to the portfolio overall savings by
measures and by sectors. The contribution to the overall electric savings by the type of
initiative is dominated by the Custom initiatives targeted at commercial and institutional
entities.

Figure 1-2. FY13 Portfolio Electric Savings by Initiative Measure Category, Reported Savings

1%_\ 0.4%

m Custom
m Retail Lighting
m Commercial Lighting
= Low Income
Home Performance and Appliances

m Solar

Lighting measures made up 75 percent of portfolio saving in FY13 compared to 80 percent in
FY12 (Figure 1-3). This distribution of savings is typical for programs early in implementation.
In particular, it is common for portfolios to rely upon lighting measures in the early years.

Figure 1-3. FY13 Portfolio Electric Savings by Measure Type, Reported Savings

m Lighting
m Motors
= All HVAC

m Other

The contribution to overall natural gas savings is due primarily to HYAC and whole-building
improvement measures which contribute 58 percent and 25 percent, respectively. This
compares to FY12 results of 50 percent for HYAC and 48 percent for water savings
measures. This illustrates the movement toward a more comprehensive offering of natural
gas savings measures within the District as well as a focus on targeting natural gas usage
customers.
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1. Executive Summary

Figure 1-4. FY13 Portfolio Natural Gas Savings by Measure Type, Reported Savings

1% 0.3%

mHVAC

m Whole-building
m Hot Water

H Renewables

m Building Shell

m Other

Commercial and institutional tracks contributed 59 percent to electric savings compared to 64
percent in FY12 (Figure 1-5). Eighty-four percent of gas savings were from the commercial
and institutional sector (Figure 1-6).

Figure 1-5. FY13 Portfolio by Sector, Reported Electric Savings

= Low Income

® Residential

= Commercial &
Instutional

Figure 1-6. FY13 Portfolio by Sector, Reported Gas Savings

® Low Income

m Residential

= Commercial & Instutional
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2. EVALUATION METHODOLOGY

The FY13 evaluation effort followed the evaluation guidance provided in the District
Department of the Environment Energy Efficiency Evaluation Plan for Portfolio of Programs
Offered in the District of Columbia submitted December 6, 2013.

The FY13 impact evaluation effort was focused primarily on the verification of the individual
track and overall portfolio reported, or ex-ante, results for electric savings (kWwh), demand
reduction (kW), and natural gas savings (MMBtu, mcf). The effort was prioritized by track or
initiative, based upon the contribution to the portfolio to ensure those tracks providing the
most savings received more robust evaluation.

Process evaluation and net savings assessments are planned according to the “DC SEU
Portfolio Evaluation Strategic Timeline” developed to plan evaluation activities over a four-
year time period to maximize evaluation expenditures and to provide the DDOE, DC SEU,
and other stakeholders with timely and useful data and information to support portfolio design
and policy development. The evaluation strategic timeline is presented in Table 2-1.

Table 2-1. DC SEU Portfolio Evaluation Strategic Timeline, legend

Evaluation Legend
Activity

Criteria Legend:

Contribution high medium low Low Desk review
Project file review or desk review with
Complexity high medium Medium limited onsite verification and/or

supplemental phone survey verification

Project file review with onsite verification
High and phone survey verification, market
Criteria actor interviews

Medium or High plus additional study to
Expanded verify key savings algorithm assumptions
Or process issues

Implementation  start- mid-

Phase up stream mature
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2. Evaluation Methodology

Table 2-1. Evaluation of DC SEU Portfolio Strategic Timeline (continued)

Expected
Current Contr.
Contr. Over 3- Typical
to years Measure Impl'n
Track Portfolio | (H, M, L) | Complexity Maturity | Evaluation
Description (GRY NS @ (H, M, L) Year | Budget Year | FY13 FY14
Crosscutting and Portfolio Level n/a n/a H StoMS Year3 Performance  high-level assess latest TBD TBD
Benchmarks Performance
assessment Benchmark
study and
design
evaluation
effort for FY15-
16
Technical robust for  robust for new robust for robust for
Reference existing measures; new new
Manual measures = robust measures measures
review assessment of
high-

contribution
measures (res

lighting)
Data minimal minimal robust FY15
collection and results
savings dependent
estimation
tools review
Cost validate robust robust
effectiveness  DC SEU assessment of assessment
of Portfolio model externality of other key
and Initiatives adders assumptions
reasonableness
Marketing minimal minimal robust FY15
and outreach results
dependent
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2. Evaluation Methodology -IE

Expected
Current Contr.
Contr. Over 3- Typical
to years Measure Impl'n
Track Portfolio | (H, M, L) | Complexity Maturity | Evaluation
Description (GRY NN @ (GRY NN Year | Budget Year | FY13 FY14 FY15 FY16
Workforce minimal minimal robust FY15
development results
and training dependent
Administrative minimal minimal robust FY15
operations results
dependent
7110SHOT  Solar Hot Water L L L S Year 2 Impact not low low low
offered
Process not low low high
offered
NTG not low-indicators low- low-
offered indicators indicators
7120PV Photovoltaic L L L S Year 2 Impact low low low low
Process low low low high
NTG none low-indicators low- low-
indicators indicators
7420FHLB  Federal Home L L L S Year 3  Impact medium medium high medium
Loan Bank _
Process low low low high
NTG none low-indicators low- low-
indicators indicators
7420HPES  Home L L Mto L S Year 3 Impact medium medium high medium
Performance | | | high
with E(LD\IERGY Process ow ow ow ig
STAR NTG none low-indicators low- low-
indicators indicators
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2. Evaluation Methodology

Track
7510BLTZ

7510CIRX

7510MTV

7520CUST

7610BLTZ

7610ICDI

Track
Description

T12 Lighting
Replacement

Business
Energy Rebates

12 Market
Transformation

Custom
Services for C&l
Customers

Low Income T12
Lighting

Low Income
Contractor
Direct Install

Expected
Current Contr.
Contr. Over 3- Typical
to years Measure Impl'n
Portfolio | (H, M, L) | Complexity Maturity
(H, M, L) & (H, M, L) Year
H H M MS Year 2
M M Mixed S Year 2
L M M S Year 3
H H HtoM MS Year 3
L L L Year 2
Discont'd
L L L MS Year 2

Evaluation
Budget Year

Impact
Process
NTG

Impact
Process
NTG

Impact
Process
NTG

Impact
Process
NTG
Impact
Process
NTG
Impact
Process
NTG

high
low

none

high
low

none

not
offered

high
low
none
medium
low
none
medium
low

none

Tt

FY14
high
high
full

high
low

low-indicators

medium
low

low-indicators

high
high
full

Discont’'d

medium
low

low-indicators

Evaluation Effort & Timing (contract period)

FY15 FY16

high high

low low

low- low-

indicators indicators

high high

high low

full low-
indicators

high high

high low

low- full

indicators

high high

low low

full full

Discontd Discont’d

medium medium

high low

low- low-

indicators indicators
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Track
7620LICP

7710APPL

7710FBNK

Track
Description

Low Income
Comprehensive

Energy Efficient
Appliances

Food Bank
Lighting

Expected
Current Contr.
Contr. Over 3- Typical
to years Measure Impl'n
Portfolio | (H, M, L) | Complexity Maturity
(H, M, L) @ (H, M, L) Year
L L Mto L MS Year 3
H H L S Year 2
(Res
CFL
lighting)
M L L MS Year 2

Evaluation
Budget Year

Impact
Process
NTG

Impact
Process
NTG

Impact
Process
NTG

FY13
medium
low

none

medium
low

none

medium
low

none

Tt

FY14
medium
low

low-indicators

expanded
high
full

medium
low

none

Evaluation Effort & Timing (contract period)

FY15 FY16
medium medium
low high
low- low-
indicators indicators
medium medium
low low
low- low-
indicators indicators
medium medium
high low
low- low-
indicators indicators
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2. Evaluation Methodology -It

2.1 SAMPLING METHODOLOGY

Tetra Tech conducted the sampling for each track as summarized in Table 2-2 based on the
preliminary KITT extract results snapshot. The evaluation team considered each track’s
characteristics when approaching sampling. Some tracks have relatively few or no differences
from one project to the next, while others can vary widely. The evaluation team took one of
three approaches to sampling, determined by each track’s characteristics.

1. For tracks with little variation in project savings, we selected a simple random sample.
These are likely to have similar measures installed with less uncertainty and variability
in the inputs to savings calculations.

2. For tracks with higher variation in project savings, we sampled the top ten percent of
projects by electricity and/or gas savings (first stratum) with certainty (100 percent
sample), and supplemented these projects with a random sample of other projects
(second stratum). This approach allows us to include a larger portion of the savings in
our sample to increase the level of precision and confidence in the results at the
initiative level.

3. For tracks with differences in measure types, we stratified that track’s sample by
measure type and sample randomly within each stratum. Thus, we are able to
calculate realization rates by end-use category and roll up the results to improve the
accuracy of the overall track realization rate.

Table 2-2. Sampling Summary by Track™

Population
Total | Population Gas | Sampled | Sampled | Sampled
Track End Use | Measures kWh Savings | Measures % Gas
7110SHOT @ Solar Water
Heating
Total 12 0 4,620 12 n/a 100%
7120PV Solar PV 56 195,856 0 56 100% n/a
Total 56 195,856 0 56 100% n/a
7420FHLB | Building Shell 13 733 132 9 64% 67%
Heating 9 23 10 3 0% 29%
Lighting 31 28,294 0 22 74% n/a
Other HVAC 7 5 5 5 0% 69%
Water Heating 20 3,341 5 13 66% 98%
Total 80 32,396 152 52 73% 66%

1% Table 2-2 represents the original sample plan. As the evaluation effort progressed, the sample was
adjusted for some programs to attempt greater onsite verification opportunity and to match
replacement onsite evaluation with project file reviews. Table 2-3 provides a summary of the actual
number of completed activities.
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2. Evaluation Methodology

Population

Total | Population Gas | Sampled | Sampled | Sampled
End Use | Measures kWh Savings | Measures % Gas
7420HPES | Building Shell 4,525 712 17 89% 90%
Heating 1 0 14 0 n/a 0%
Lighting 223 117,311 0 144 68% n/a
Other HVAC 10 4,564 69 6 51% 96%
Water Heating 192 60,297 4 118 67% 58%
Total 453 186,697 799 285 68% 89%
7510BLTZ Lighting 56 3,622,604 0 56 100% n/a
Total 56 3,622,604 0 56 100% n/a
7510CIRX Cooling 8 232,599 0 8 100% n/a
Lighting 42 1,240,682 0 42 100% n/a
Motors & 4 685,612 0 4 100% n/a
Drives
Other 1 23,660 0 1 100% n/a
Refrigeration 9 69,095 0 9 100% n/a
Water Heating 2 0 2,008 2 n/a 100%
Total 66 2,251,648 2,008 66 100% 100%
7510MTV Lighting 39 1,093,119 0 39 100% n/a
Total 39 1,093,119 0 39 100% n/a
7520CUST  Cooling 12 2,331,768 6,969 12 100% 100%
Heating 8 14,639 34,421 8 100% 100%
Lighting 59 11,438,909 0 59 100% n/a
Motors & 19 4,983,760 0 19 100% n/a
Drives
Other 3 664,711 19,897 3 100% 100%
Other HVAC 2 275,275 1,502 2 100% 100%
Water Heating 2 0 3,049 2 n/a 100%
Total 105 @ 19,709,061 65,839 105 100% 100%
7520MARO @ Cooling 2 585,423 0 2 100% n/a
Motors & 2 51,248 0 2 100% n/a
Drives
Total 4 636,671 0 4 100% n/a
7520NEWC | Other 1 88,749 0 1 100% n/a
Total 1 88,749 0 1 100% n/a
2-7

Evaluation, Measurement, and Verification of Energy Efficiency and Renewable Energy Programs in the District of
Columbia— FY13 Annual Evaluation Report—Final. September 29, 2014
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Population

Total | Population Gas | Sampled | Sampled | Sampled
End Use | Measures kWh Savings | Measures % Gas
7610BLTZ Lighting 469,652 0 10 100% n/a
Total 10 469,652 0 10 100% n/a
7610I1CDI Lighting 25 1,072,852 0 25 100% n/a
Water Heating 24 184,201 1,999 24 100% 100%
Total 49 1,257,053 1,999 49 100% 100%
7620LICP Appliances 9 110,507 46 9 100% 100%
Building Shell 7 212,937 41 7 100% 100%
Cooling 7 457,018 0 7 100% n/a
Heating 4 135,704 3,219 4 100% 100%
Lighting 9 657,465 0 9 100% n/a
Motors & 1 10,967 0 1 100% n/a
Drives
Other 1 491 0 1 100% n/a
Other HVAC 7 149,914 0 7 100% n/a
Water Heating 9 231,967 2,894 9 100% 100%
Total 54 1,966,969 6,200 54 100% 100%
7710APPL | Clothes 366 40,101 101 122 30% 29%
Washers
Refrigerator 361 54,998 0 122 37% n/a
Total 727 95,099 101 244 34% 29%

Note: Table total may not add; difference due to rounding.
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2. Evaluation Methodology

2.2 SUMMARY OF EVALUATION ACTIVITIES

The evaluation activities to support the impact, process, and net savings efforts for FY13
results are described below and a summary is presented in Table 2-3. Interview guides,
survey instruments, and updated logic models can be found in Volume Il of this report

DC SEU Program Staff Interviews: Staff interviews were conducted to ensure evaluators
understood how the program operated in FY13 as well as to identify any changes for FY14
The FY12 program logic models were also reviewed at that time to update the
characterization of the program resources and key activities, the outputs from those activities,
and the expected short-term and long-term program outcomes.

Desk review: Project files were reviewed to ensure project file data and information support
the reported, or ex-ante, savings. Typically, quantities of measures installed were identified
and checked to reported quantities in tracking system and deemed measures were reviewed
to ensure calculations were accurate and done in accordance with the DC SEU FY13 final
Technical Reference Manual*.

Project file review: In addition to a desk review, other documentation in the project files
(invoices, applications, equipment specification sheets, quality assurance forms, etc.) were
reviewed and cross-referenced to each other to ensure accuracy and consistency of data
reported and used in the savings calculations for the project.

Onsite Verification: Evaluator onsite visits were conducted to verify such things as
equipment installation and quantities, operating characteristics, hours of use, fuel sources,
and location of equipment in facility.

Engineering analysis: Projects that contained measures that were not deemed savings
measures in accordance with the DC SEU Technical Reference Manual were assessed
through engineering analysis review and/or engineering modeling. The analysis was
conducted to ensure reported, or ex-ante, savings are reasonable given completed project
scope. Information collected during onsite verification was also used where appropriate to
inform the review.

Participant survey: Participant surveys were conducted to understand how the program
operated from the customer perspective to support process evaluation and/or to verify the
installation of measures reported by the program to support impact evaluation. Additionally,
net-to-gross questions (free ridership and spillover) were asked to support program design
and to understand program attribution.

Market Actor Interviews: Market actor interviews were conducted with contractors to
understand how the programs are operating from the market actor perspectives. Market
actors are a key component of successful program implementation. It is critical to understand
the barriers and challenges market actors face and document their ideas for improvements to
drive more participation in programs.

1 DC SEU Technical Reference Manual (TRM)—Measure Savings Algorithms and Cost Assumptions
Savings Verification, Fiscal Year 2013.

2-9

Evaluation, Measurement, and Verification of Energy Efficiency and Renewable Energy Programs in the District of
Columbia— FY13 Annual Evaluation Report—Final. September 29, 2014




2. Evaluation Methodology -It
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2.3 PROCESS EVALUATION METHODOLOGY SUMMARY AND ACTIVITIES
DESCRIPTION

Process evaluations are useful early in the program’s, or initiative’s, implementation,
whenever program design is changed or modified, and especially when program issues arise.
Process evaluations tell the story behind the impact evaluation results, net-to-gross
assessments, and participation levels. Process evaluations examine factors such as program
design and procedures, administration and delivery, customer satisfaction and/or response,
marketing and education effectiveness, internal and external program barriers, market
response, and non-energy benefits of the program (e.g., more money to spend on other
needs, more comfortable living spaces).

A well-designed and implemented process evaluation serves as a basis for recommendations
to program managers involved in program design and implementation. The evaluation team
strongly believes that an evaluator must be independent, but also able to work openly and
collaboratively with program staff and the program implementers so that findings from the
process evaluation are most valuable and result in timely program improvements.

A. Methodology

The process evaluation effort began with a review of the FY13 DC SEU FY13 Annual Report
and the DC SEU portfolio tracking data provided by the DC SEU followed by DC SEU staff
interviews to understand how the tracks operated in FY13 including significant changes from
FY12 and how the evaluation recommendations had been incorporated as well as to identify
changes that have or would occur in FY14. The FY12 track logic models were reviewed and
staff interview notes distributed for comment and review by the DC SEU staff to ensure
accurate representation of operations.

The process evaluations will provide the DC SEU with timely and meaningful feedback to
identify any necessary changes or improvements to help ensure the initiative’s success.

Process evaluations were conducted for those initiatives, or tracks, contributing more savings
to the overall DC SEU portfolio according to the Strategic Evaluation Timeline:

e 7510BLTZ: T12 Lighting Replacement

e 7510MTV: T12 Market Transformation

e 7520CUST: Custom Services for C&l Customers
o 7510MARO: Market Opportunity Custom Services
e 7710: Retail Lighting.

Key researchable issues and questions are identified through the initial meetings and
interviews with the DC SEU staff and contractors, initiative documentation review, and
participant database analysis. These researchable issues will include program performance
and operations, effectiveness of program marketing collateral and outreach methods, how
marketing and implementation processes can be revised to optimize cost-effectiveness,
performance of newly selected implementation contractors, satisfaction of participants and
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other market actors, barriers to participation and/or more effective implementation, means for
overcoming those barriers, and the effectiveness of the initiative delivery mechanism. A
sample of these cross-cutting researchable issues includes:

o Are the performance benchmarks reasonable and achievable in the short- and longer-
terms? How does the Green Jobs performance benchmark impact the short and
longer-term energy savings goals?

o What are the forecasted levels of gas savings, how are they expected to be achieved,
and are the reasonable? Are there ways to increase gas savings (examples - targeting
small businesses and C&Il customers that have more gas energy efficiency
improvement opportunities such as restaurants, laundry facilities, etc. that use
significant gas water heating and cooking)?

e What energy efficiency and renewable programs not offered by the DC SEU are
available to District residences and businesses and how do they influence the effect of
the DC SEU initiatives? How do the DC SEU initiatives influence the effect of the other
non-DC SEU programs?

¢ Are initiatives adequately staffed through DC SEU and contractors or partner
resources?

o How does the September 30 cut-off for programs and projects affect the participation
and ability to meet goals? How can the DC SEU overcome those barriers?

o To what extent do internal policies and procedures for institutional customers (federal
facilities) affect the ability to participate in DC SEU initiatives? How can those barriers
be mitigated?

e Are customers satisfied with the DC SEU initiatives? Are eligible measures
appropriate? How effective are marketing efforts/channels? How appropriate are the
incentives/financing options?

e Do KITT and CAT provide the DC SEU staff with the information they need to gauge
progress of their initiatives and to make changes when needed to meet goals and
objectives? Is sufficient data being tracked? Is data quality control adequate?

B. Activities description

DC SEU Staff Interviews: Staff interviews were conducted to ensure evaluators understood
how the initiatives operated in FY13 as well as to identify any changes for FY14. The draft
logic models were also discussed to characterize the initiatives’ resources and key activities,
the outputs from those activities, and the expected short-term and long-term outcomes.

Participant survey: Participant surveys were conducted to understand how the DC SEU and
contractors performed from the customer perspective

Market Actor Interviews: Market actor interviews were conducted with to understand how
the programs are operating from the market actor perspectives. Market actors are a key
component of successful program implementation. It is critical to understand the barriers and
challenges market actors face and document their ideas for improvements to drive more
participation in programs.
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2.4 NET-TO-GROSS ASSESSMENT: RESULTS, RECOMMENDATIONS, AND
METHODOLOGY

2.4.1 Results and recommendations

The evaluation team conducted the net-to-gross assessment using either a “full battery” or a
“limited battery” of questions (see Section 2.4.2 for detailed discussion on the methodologies)
to estimate the level of free-ridership and any associated like or unlike participant spillover
attributable to the initiatives. Non-participant spillover was not assessed as a non-participant
study was not conducted as a part of this evaluation effort. Due to limited participation in
some tracks, caution may be warranted when interpreting the net-to-gross results on a track,
or measure level basis. NTG was determined for electric and gas measures and NTG values
are presented in this report as the percent of savings attributable to the track. For example, a
net-to-gross value of 100 percent indicates that all program savings are attributable to the
initiative.

The evaluation team recommends that this research be used for future program planning and
design-including inclusion in cost effectiveness (CE) screening as qualitative data when
research data is robust, or as qualitative data when small samples warrant caution. Due to
the limited participation and, thus, data available for analysis, we do not recommend that this
research be used to adjust verified savings. A recent paper from the ACEEE titled Examining
the Net Savings Issue: A National Survey of State Policies and Practices in Evaluation of
Ratepayer-Funded Energy Efficiency Programs,*? provides a review of how net savings
research and results are used across the United States and discusses the disparity among
evaluation researchers on the usefulness of net savings research.

Table 2-4. Net-to-gross Results Summary by Track

NTG, NTG, | Application | Survey
Track electric gas | for CE Battery | Comment

7110SHOT n/a 100% = qualitative limited Results are based on nine unique
premises that had one decision maker
and therefore only one interview was
conducted. Caution warranted when
interpreting results.

7120PV 85.4% n/a = qualitative limited This track had limited participation and
therefore there are limited data points for
the net-to-gross assessment warranting
caution for the interpretation of results.
Additionally, reason would suggest that it
is unlikely that limited income program
participants would be able to fund
projects with these considerable costs;
therefore, a NTG value of 100% is more
likely.

7420FHLB 87.6%  99.6% qualitative limited This track had limited participation and

12 Kushler, Martin, Nowak, Seth, and Witte, Patti, Report Number U1401, January 2014, http://www.aceee.org/research-report/ul22.
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NTG, NTG, | Application | Survey
Track electric gas | for CE Battery | Comment

therefore there are limited data points for
the net-to-gross assessment warranting
caution for the interpretation of results.

7420HPES 77.0% 100.2% qualitative limited The gas NTG value is based upon only 4
surveys warranting caution for the
interpretation of results.

7510BLTZ 86.7% n/a qualitative full These two tracks offer the same

oL equipment, but 7510BLTZ operated as
7510MTV 88.8% n/a qualitative full “free” DI while 7510MTV requires
customer contribution. The detailed
results in Section 4.5.4 illustrate that FR
and SO are higher for the MTV track with
overall NTG values similar, an interesting
finding. However, caution is warranted
when interpreting results due to the small
sample.

7510CIRX 84.1% n/a = qualitative limited This track had limited participation and
therefore there are limited data points for
the net-to-gross assessment warranting
caution for the interpretation of results.

7520CUST 63.4% 80.9% qualitative full End-use measures within the custom

o tracks had limited participation and,

7520MARO 83.3% n/a | qualitative ful therefore, there are limited data points for

7520NEWC n/a n/a nla n/a the net-to-gross assessment warranting
caution for the interpretation of results.
The single participant in the 7520NEWC
track did not respond to the survey.

7610BLTZ 62.5% n/a = qualitative limited This track had only one survey
respondent warranting caution in
interpreting results.

7610ICDI 93.1% 132.4% qualitative limited This track had limited participation and
therefore there are limited data points for
the net-to-gross assessment warranting
caution for the interpretation of results.

7620LICP 82.5% n/a qualitative limited This track had limited participation and
therefore there are limited data points for
the net-to-gross assessment warranting
caution for the interpretation of results.

7710APPL 48.3%  57.0% quantitative  limited The track had high free-ridership rates for
both kwWh and MMBtu measures for
clothes washers and refrigerators. Higher
free-ridership is common for appliance
rebate programs.

7710FBNK n/a n/a  nla deferred A net-to-gross assessment was not
conducted for this track in this evaluation
cycle.
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NTG, NTG, | Application | Survey
Track electric gas | for CE Battery | Comment

full This is an upstream buy-down initiative;
customers are not always aware of the
initiative’s influence. NTG value is in the
range of other studies; however, caution
in interpreting results is warranted due to
low sample.

7710LITE 50.8%

n/a qualitative

The following table presents summary benchmarking comparisons for net-to-gross values in
other states. Net-to-gross values vary widely and the science to assess free-ridership and
spillover is not perfect, nor is it conducted similarly. However, when values tend to merge for
similar programs regardless of the research methodology we can conclude that the net-to-
gross values are reasonable. Detailed benchmarking data and information is located in

Volume I, Appendix P.

Table 2-5. Net-to-gross Benchmarks Summary

Nonresidential Retrofit
Nonresidential Retrofit

Cé&l Prescriptive

Cé&l Prescriptive

C&l Custom

C&l Custom

C&l Direct Install

Solar Thermal Water Heaters
Appliances and Electronics

Residential Lighting (Standard
CFL)

Residential Lighting (Specialty
CFL)

Residential Lighting (LED)

Residential Lighting
Residential HVAC

Residential HVAC

Residential HVAC

Residential Retrofit

56-200%
65%

2%
23-78%
73%

52%

74%
100%
49-72%
34-85%

60-105%

85-100%

51%
46-98%

58%

44%
75-88%

Evaluation verified
Evaluation verified
Evaluation verified
Evaluation verified
Evaluation verified
Evaluation verified
Evaluation verified
Assumed

Evaluation verified

Evaluation verified,
Deemed

Deemed

Evaluation verified,
Deemed

Evaluation verified

Deemed, evaluation
verified

Evaluation verified

Evaluation verified

Evaluation verified

NV Energy Benchmarking Report
PA Act 129 Pennsylvania Utilities
Maryland Statewide 2011

PA Act 129 Pennsylvania Utilities
Maryland Statewide 2010

PA Act 129 PPL PY4

Maryland Statewide 2010

NV Energy Benchmarking Report
PA Act 129 Pennsylvania Utilities
NV Energy Benchmarking Report

NV Energy Benchmarking Report

NV Energy Benchmarking Report

Maryland Statewide 2011
NV Energy Benchmarking Report

PA Act 129 FirstEnergy PA PY4
(Met Ed)

Maryland Statewide 2011
PA Act 129 Pennsylvania Utilities

2-16

Evaluation, Measurement, and Verification of Energy Efficiency and Renewable Energy Programs in the District of
Columbia— FY13 Annual Evaluation Report—Final. September 29, 2014




2. Evaluation Methodology

2.4.2 Methodology

This section describes the methodologies used to assess free-ridership and spillover for the
determination of the net-to-gross value.

NTG = 100% — FR% + SO%

The evaluation team conducted the net-to-gross assessment using either a “full battery” or a
“limited battery” of questions—full batteries were employed for those tracks contributing
greater savings to the DC SEU portfolio in FY13 and the limited batteries were used for the
other tracks as described in Table 1-1.

A. Free-rider methodology

A program’s free-ridership rate is the percentage of program savings attributed to free-riders.
A free-rider refers to a program participant who received an incentive or other assistance
through an energy efficiency program who would have installed the same high efficiency end
use'® on their own at that same time if the program had not been offered. For free-riders, the
program is assumed to have had no influence or only a slight influence on their decision to
install or implement the energy efficient end use. Consequently, none or only some of the
energy savings from the energy efficient measure installed or performed by this group of
customers should be attributable to the energy efficiency program.

Free-ridership varies from pure free-riders to non-free-riders. A pure free-rider (100 percent)
is someone who would have adopted the exact the same energy efficient end use at that time
without the program. Partial free-riders (1-99 percent) are customers who would have
installed some end use on their own, but of a lesser efficiency or quantity, or at a later time.
Thus, the program had some impact on their decision. Non-free-riders (0 percent) are those
who would not have installed or implemented any energy efficient end use (within a specified
period of time) without program services.

For programs that offer monetary incentives for multiple measure categories (e.g., hot water
heating, HVAC), it is important to estimate free-ridership by specific end use. Category-
specific estimates produce feedback on the program at the level at which it actually operates
and allows for cost-effectiveness testing by end use. In addition, for commercial and industrial
incentive programs, free-ridership has often been found to be highly variable among measure
categories, making it essential to produce measure specific estimates. The ability to provide
reliable estimates by end use is dependent on the number of installations within that end
use—the fewer installations, the less reliable the estimate.

Once calculated, each individual’s free-ridership rate is then applied to the measure savings
associated with that project. The total free-ridership estimates in this report include pure,
partial, and non-free-riders.

3 For purposes of this discussion, an “energy efficient measure type” includes high efficiency
equipment, an efficiency measure type such as building envelope improvements, or an energy
efficient practice such as boiler tune-ups.
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Note that program total free-ridership (pure and partial) rates discussed in this report are
weighted by end use kwh or therm savings as well as the disproportionate probability of being
surveyed. Weighting by kwh or therm savings ensures that overall measure savings are
considered in the overall results. Weights are calculated based on positive savings values, so
negative values (or the penalties) have been removed. In addition, any gas savings for
lighting end use have been removed. For programs where we were unable to complete any
interviews for a given end use, we were unable to weight by all end uses for that program. In
these situations, results do not include those end uses.

In addition to weighting by kwh and therm savings weighting by the disproportionate
probability of being surveyed accounts for any oversampling of a specific end use as part of
our calling effort. When reviewing the end use free-ridership rates it is important to consider
the number of survey completions that the estimate is based upon.

Two different free-ridership batteries were utilized for this project, depending on the track.
Below we outline the methodology for each of those batteries.

i. Full battery

The methodology used for tracks running through the full net-to-gross battery follows the
standardized methodology developed in 2010 and 2011 for the Massachusetts PAs* for use
in situations where end-users are able to report on program impacts via self-report methods.
The scope of this study only included telephone surveys with program participants while
design professionals and equipment vendors feedback was considered out of scope.

Identifying and surveying the key decision-maker(s) is critical for collecting accurate
information on free-ridership and spillover. Therefore, the initial part of the survey is devoted
to identifying the appropriate decision-maker within the organization by asking if participants
were involved in the decision to purchase the incentivized equipment and asking about the
roles of others within or outside the organization that may have been involved. If the decision-
maker was a vendor or contractor, the call was terminated as interviewers with contractors
were not in scope.

Once the appropriate respondent was identified, they were assured their responses would be
kept confidential.

The flowchart diagram detailing this free-ridership calculation has been included in Volume 11,
Appendix A.

Initial free-ridership questions

The instrument then asks what influence, if any, the program had on the decision to install
equipment through the program. As there are several dimensions to the decision to purchase

14 «Cross-Cutting C&I Free-Ridership and Spillover Methodology Study Final Report,” prepared for the
Massachusetts Program Administrators by Tetra Tech, KEMA, and NMR, May 20, 2011.
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and install new equipment®, the battery discusses the timing of the installation, the quantity
and efficiency level of the equipment installed. These questions reference both the overall
effect of the program (including staff recommendations and any technical assistance) and the
specific effect of the financial incentive. These questions are measure-specific and were
asked for only one end use.

Consistency check questions

The instrument also included questions that would identify and correct inconsistent
responses. For example, if participants reported that they were likely to install the equipment
without the program but also reported that they would not have installed the energy efficient
equipment within four years, the interviewer asked them to confirm which statement was
more accurate.

As inputs into the algorithm, Tetra Tech constructed a scoring system based on the influence
and consistency check questions. The scoring calculates two scores: quantity and efficiency.
The quantity score represents the percentage of the incentivized equipment that would have
been installed in absence of the program. The efficiency score is the percentage of savings
per unit installed that would have occurred without the program.

For equipment that is reported to be more efficient than standard but less efficient than what
was installed through the program, we assume 50 percent of the savings for those measures.
Multiplying these two scores together gives the percent of the incentivized savings that would
have occurred without the program.

The product of these two scores is then adjusted by a timing factor. The timing factor adjusts
the raw free-ridership estimate downward for all or part of the savings that would have
occurred without the program, but not until much later. By doing so, the program is given
credit for accelerating the installation of energy efficient equipment. For example, if the
participant states that he or she would have installed equipment at the same time regardless
of the program, the quantity-efficiency factor is not adjusted. However, if the participant states
that, without the program, they would have completed the project more than six months later
than they actually did, any free-ridership identified in the quantity-efficiency factor is adjusted
downward®®. The degree of the adjustment depends on the program.

This adjusted score is reviewed for consistency based on an open-ended question asking the
respondent to describe in his/her own words what impact, if any, the equipment, financial
incentive, or technical assistance had on their decision to install the amount of energy
efficient equipment at the time they did.

A flowchart diagram detailing these calculations is included in Volume I, Appendix A.

' The instrument is designed to handle both rebated equipment (e.g., HVAC equipment) and rebated
services (e.g., boiler tune-ups). However, as this study only addresses equipment, the memo does
not include any references to rebated services.

16 Projects that were accelerated by fewer than 6 months are not adjusted. As installation timelines are subject to
shifting, we assume these projects are just as likely to have been installed at the same time.
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Influence of past program participation

If a participant has previously participated in the program, they are asked about the influence
of that past participation on their perceptions and behaviors. Participants are asked to state
whether they agree or disagree with four statements about the effect past participation has
had on their decision-making. Based on the number of statements with which they agree,
their free-ridership is reduced by 75 percent, 37.5 percent, or not reduced at all. This
reduction is done to account for the influence positive program experiences have had on
participants’ purchasing decision—with the program administrators, implementers, or the
equipment incented.

ii. Limited battery

The methodology used for tracks using the limited net-to-gross battery follows the
standardized methodology developed by Research Into Action and the Energy Trust of
Oregon for downstream programs, typically using some incentive or direct installation.

Similar with the full free-ridership batter, identifying and surveying the key decision-maker(s)
is critical for collecting accurate information on free-ridership and spillover. Therefore, the
initial part of the survey was devoted to identifying the appropriate decision-maker within the
organization by asking if participants were involved in the decision to purchase the
incentivized equipment and asking about the roles of others within or outside the organization
that may have been involved. If the decision-maker was a vendor or contractor, the call was
terminated as interviewers with contractors were not in scope.

Once the appropriate respondent was identified, they were assured their responses would be
kept confidential.

The limited battery includes two components of free-ridership: intention and influence.
A flowchart diagram detailing these calculations has been included in Volume II, Appendix B.
Intention

Intention is calculated based on several questions asking about how the project would have
occurred without the receipt of program assistance. Those customers who would have
postponed (longer than one year) or cancelled the project if program assistance was not
received receive an intention score of 0. Customers who indicate they would not have
changed the scope of the project and would have paid the additional cost receive the
maximum intention score of 50.

Influence

Influence is calculated based on several questions asking about how much the program
influenced them to do the project the way it was done. Customers are asked to rate how
influential program aspects such as the incentive, program staff, and contractor or retailer
recommendations on a one to five scale. The program’s influence is equal to the maximum
influence rating for any of the program aspects. This calculation is based on the logic that if
any aspect of the program was highly influential in the decision making process, then the
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program should get credit.
Free-ridership

The free-ridership score is calculated as the intention score added to the influence score
multiplied by 0.1 to convert it into the proportion for application to gross savings values.

While we also included an open-ended question asking the respondent to describe in his/her
own words what impact, if any, the equipment, financial incentive, or technical assistance had
on their decision to install the amount of energy efficient equipment at the time they did no
adjustments were made to the free-ridership score based on this response. It was just used
as a review item.

B. Spillover methodology

Spillover refers to the purchase of additional energy efficient equipment by a customer
because of program influences, but without any financial or technical assistance from the
District. Participant “like” spillover refers to the situation where a customer installed energy
efficient measures through the program, and then installed additional equipment of the same
type due to program influences. Participant “unlike” spillover is where the customer installs
other types of energy efficient equipment than those offered through the program, but are
influenced by the program to do so.

A flowchart diagram detailing these calculations has been included in Volume II, Appendix A.
i. Full spillover battery

The full free-ridership battery survey questions were followed by questions designed to
estimate "like" and “unlike” spillover. These questions asked about recent purchases (since
program participation in 2012/2013) of any additional energy-efficient equipment that were
made without any additional technical or financial assistance from the District. In addition,
early “unlike” spillover indicators are included as qualitative information. Non-participant
spillover was not assessed as a non-participant study was not conducted as a part of this
evaluation effort.

ii. Limited spillover battery

The limited free-ridership battery survey questions were followed by questions designed to
estimate both "like" and “unlike” spillover, but did not differentiate between the two. These
guestions asked about recent purchases (since program participation in 2012/2013) of any
additional energy-efficient equipment that were made without any additional technical or
financial assistance from the District. These results are reported at the track level and not by
end use.

A flowchart diagram detailing these calculations has been included in Volume Il, Appendix B.
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2.4.3 Activities description

Participant survey: Participant surveys were conducted to assess free ridership and
spillover to support program design and to begin to understand program attribution within the
District.
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2.5 IMPACT EVALUATION METHODOLOGY SUMMARY AND ACTIVITIES
DESCRIPTION

A. Methodology

The impact evaluation reviews the energy savings and demand reduction claimed through the
initiatives for reasonableness and accuracy to determine the savings attributable to the
initiatives. This effort results in verified, or ex-post, savings. Because it is very expensive to
review 100 percent of initiative activity and projects, a sample of projects and other initiative
documentation is selected. Refer to section 2.1 for detail on sampling.

B. Activities

Desk review: Project files were reviewed to ensure project file data and information support
the reported, or ex-ante, savings. Typically, quantities of measures installed were identified
and checked to reported quantities in tracking system and deemed measures were reviewed
to ensure calculations were accurate and done in accordance with the DC SEU FY13 TRM.

Project file review: In addition to a desk review, other documentation in the project files
(invoices, applications, equipment specification sheets, quality assurance forms, etc.) were
reviewed and cross-referenced to each other to ensure accuracy and consistency of data
reported and used in the savings calculations for the project.

Onsite Verification: Evaluator onsite visits were conducted to verify such things as
equipment installation and quantities, operating characteristics, hours of use, and location in
facility.

Engineering analysis: Projects that contained measures that were not deemed savings
measures in accordance with the DC SEU Technical Reference Manual were assessed
through engineering analysis review and/or engineering modeling. The analysis was
conducted to ensure reported, or ex-ante, savings are reasonable given completed project
scope. Information collected during onsite verification was also used where appropriate (such
as technical data, hours of use, equipment nameplate data, location of equipment in facility,
etc.).

Participant survey: Participant surveys were conducted to verify the installation of measures
reported by the track to support impact evaluation.
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2.6 DC SEU TRACKING SYSTEM AND ESTIMATION TOOL REVIEW

The DC SEU uses the following tools to track program and project data and information and
to estimate electric savings, demand reductions, and natural gas savings at the measure,
project, program and portfolio levels.

KITT: tracks and calculates prescriptive measures and savings by project status (opportunity,
cancelled, in-progress, completed) and by program track; KITT also tracks measures, status,
and savings for completed custom projects.

CAT: the Comprehensive Analysis Tool is the interface with the cost-effectiveness screening
tool and is used to calculate the savings associated with custom projects and associated
measures. Project results and key information for completed projects are uploaded to KITT
for reporting.

HERO: a web based savings tool used by contractors performing work for the Home
Performance with ENERGY STAR® (HPWES) program. HERO tracks key project parameters,
estimates savings, and interfaces with KITT for reporting.

2.6.1 KITT Database Extract

The VEIC Evaluation, Measurement and Verification Services group provided the evaluation
team with the final FY13 program results dataset from KITT as an Access database file (KITT,
KITT extract) on November 22, 2013.

The table below lists the fields used for the verification of reported, or ex-ante, electric
savings, demand reduction, and gas savings.

Table 2-6. Impact and Process Evaluation Completed Activity Summary

Track Project Code used to identify the
project’s program

ProjectID Project, ActionSummary Unique system ID for a project,
used to link a project with its
measures and site location

MAS90Project Project Public project identifier used to
locate project files and HERO
records

MeasurelD ActionSummary, ActionSave Unique system ID for a

measure installation, used to
link the installation record with
the savings record

MeasureCode, MeasureDesc ActionSummary Measure description text
ItemCode, Description ItemCode Additional measure description
Qty ActionSummary Quantity of measure installed
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KWHTotal ActionSave Gross kWh savings

KWReductionSummer ActionSave Gross summer peak kW
reduction

SaveNGas ActionSave Gross natural gas savings
(MMBtu)

ReportDate ActionSummary Date when savings are claimed

2.6.2 Comprehensive Analysis Tool (CAT)

For evaluation of the FY13 program results, CAT files associated with the sampled projects
for relevant programs were reviewed by evaluation team members to ensure data entered
into CAT was consistent with project file records, calculations of savings were accurate, and
savings were accurately reflected in KITT.

2.6.3 Home Energy Reporting Online (HERO)

The HERO tool was reviewed for Home Performance with ENERGY STAR projects to ensure
agreement with other project files and KITT.
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3. PORTFOLIO AND CROSSCUTTING EVALUATION

Process evaluations are useful early in the program’s implementation, whenever program
design is changed or modified, and especially when program issues arise. Process
evaluations tell the story behind the impact evaluation results, net-to-gross assessments, and
participation levels. Process evaluations examine factors such as program design and
procedures, administration and delivery, customer satisfaction and/or response, marketing
and education effectiveness, internal and external program barriers, market response, and
non-energy benefits of the program (e.g., more money to spend on other needs, more
comfortable living spaces). Process evaluations also address crosscutting strategic and policy
issues related to organizational structure, resources to conduct programs, regulatory
requirements, reasonableness of program goals and objectives, brand identity, and other
factors that affect overall program portfolio performance.

As a part of the impact evaluation implementation, several crosscutting process-related
improvement opportunities were identified and are summarized in this section along with
recommendations to address.

3.1 KEY FINDINGS

Evaluation of the DC SEU portfolio reported savings and delivery is in its second year. Since
inception, the DC SEU plans have shifted from early “quick start” direct install initiatives to a
combination of direct install and incentive-based initiatives consisting of upstream buy-downs,
rebates, give-away events, and negotiated incentive agreements.

Many of the key findings mirror those of the FY12 Results evaluation effort.
3.1.1 Key Findings—Strengths

The Evaluation Team noted during interviews that program staff were generally very
knowledgeable about their initiatives. In addition, the VEIC evaluation lead was very helpful in
responding in a timely manner to numerous requests from the evaluation team for program
data, reviews, and other information requests.

A. The portfolio of energy efficiency initiatives is cost effective and the DC SEU cost
effective results are accurate.

The evaluation team’s review of the cost effectiveness of the programs and overall portfolio
per the Societal Cost Test indicates that the portfolio was cost effective for FY13." In
addition, the comparison of test results using a third-party independent cost benefit model
indicated that the results are accurate.

" For detailed discussion on the cost effectiveness assessment, see District Department of the
Environment Verification of the District of Columbia Sustainable Energy Utility Performance
Benchmarks, F2013 Annual Evaluation Report.
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B. Acquisition costs are declining as the DC SEU builds the infrastructure for managing
and delivering the suite of energy efficiency and renewable energy programs.

The acquisition costs per MWh declined by 59 percent from FY12 to FY13 while reports
savings increased by 117 percent. The acquisition costs per MMBtu declined by 52 percent
with savings increasing by more than a thousand percent. Although acquisition costs remain
high compared to Pennsylvania, they are headed in the right direction.

C. Results are generally reported accurately.

Twelve of the 16 track verified results, or ex-post savings, determined by the evaluators fall
within 10 percent of the reported savings and the overall portfolio level realization rate
estimate is 104 percent for electric savings, 107 percent for demand, and 100 percent for
natural gas savings. Although the overall results are quite good, there were both cases of
over-reporting and under-reporting with the net result evening out. Specific discussion on
reporting reviews by track are covered in detail within Section 4.

D. The DC SEU tracking and estimation tools are transparent and robust with some
exceptions.

KITT was able to provide all key metrics required by the evaluation team and estimation tools
were found to be intuitive and transparent. Additionally, the project documentation for non-
prescriptive projects showed improvement from FY12 and during FY13, indicating that
processes for tracking and reporting are improving with time. However, as discussed in the
3.1.1 Key Findings—Weaknesses and Barriers section, there remains room for improvement,
especially as the projects become more complex.

E. The DC SEU Technical Reference Manual (TRM) provides a good foundation for
energy savings calculations but has opportunity for expansion in order to more
accurately calculate and report on achievements.

The DC SEU TRM is easy to follow and clearly documents key assumptions, algorithms and
sources of data and information. In this initial evaluation effort, the evaluators found the
assumption reasonable and generally applicable within the District. However, there are
opportunities for the TRM to provide more accurate estimates for District specific projects as
discussed further in the 3.1.1 Key Findings—Weaknesses and Barriers section. These
assumptions will continue to be reviewed as evaluation efforts progress.

F. Participants and contractors in the custom and commercial lighting tracks are very
satisfied.

Satisfaction is high across all key program components. For custom tracks, 26 of 31
respondents rate the overall experience as an 8, 9, or 10 on a scale of 1 to 10 where 1 is very
dissatisfied and 10 is extremely satisfied; and for “interactions with DC SEU staff,” 25 of 28
respondents provide a score of 8, 9, or 10. For commercial lighting, 12 of 15 and 6 of 7
respondents for the direct install and market value transformation tracks, respectively, rate
satisfaction with the overall experience an 8, 9, or 10.
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“They're experts at what they do and they do all of the researching for you and what | liked
about it is they're not biased to one product or another. They bring you a wealth of knowledge
and through working with them you determine what product is best for the environment you
work in. They're just great to work with.”

This speaks to the success of the DC SEU efforts to become the “trusted energy advisor” for
commercial and institutional customers in the District.

G. DC SEU reporting improved in FY13.

The DC SEU submits written monthly, quarterly, and annual reports to the DDOE. The written
reports provide the key information and data required to understand how the programs are
progressing in terms of meeting overall benchmark goals. There remains some opportunity
for additional reporting enhancements such as reporting and tracking on key tactics to
achieve each of the six performance benchmarks. Having accurate key performance data by
program on a regular basis will allow the DC SEU staff and evaluation team to identify any
potential problems or a need for quick evaluation to develop and implement solutions early
on.

H. The movement toward a market-based portfolio appears to be gaining momentum.

Although it is very early in this transition and participation is not sufficient for robust
guantitative analysis, an interesting case study once data is more robust will be the
comparison of the 7510BLTZ and 7510MTV tracks—7510BLTZ operates as a direct install
initiative, while 7510MTV requires customer contribution toward the cost of the project.
Current data indicates little meaningful difference in participant satisfaction ratings between
the direct install and market transformation models.

3.1.2 Key Findings—Weaknesses and Barriers

It is worthwhile to note that many of these key findings are common to program
implementation efforts, both new and more mature. At the same time, these issues should be
assessed and addressed for more effective operations and, ultimately, more effective and
efficient acquisition of energy savings.

A. The DC SEU Technical Reference Manual (TRM) provides a good foundation for
energy savings calculations but there is opportunity for expansion to more accurately
calculate and report on achievements.

The DC SEU TRM currently includes many measure algorithms that estimate savings based
on a fully deemed approach, but that approach may or may not accurately reflect the project
or the District. An example of this is the found in the commercial lighting algorithms. The TRM
currently deems commercial indoor lighting space based on a per unit value calculated using
the “Commercial Indoor Lighting-Blended” loadshape. However, it is unclear if this is the best
overall loadshape to apply within the District. In fact, initial evaluation efforts suggest that it
may over-estimate savings. Furthermore, the data and information gathered on the
application and verified during contractor installation would not add excessive cost to the
project and the use of this key data would result in more accurate savings estimates at the
project, program, and portfolio levels.

3-3

Evaluation, Measurement, and Verification of Energy Efficiency and Renewable Energy Programs in the District of
Columbia— FY13 Annual Evaluation Report—Final. September 29, 2014




3. Portfolio and Crosscutting Evaluation

The evaluation team conducted an assessment to determine the impact of the using the
"Commercial Indoor Lighting - Blended" loadshape compared to using site specific
loadshapes to estimate savings for the 7510CIRX track. The results of the project file reviews
and on-site inspections of the 7510CIRX track for the FY13 evaluation effort indicate the
"Commercial Indoor Lighting - Blended" loadshape is not representative of the likely hours of
use for the population in the 7510CIRX track. This was a similar finding of the FY12 results
evaluation for commercial and institutional prescriptive tracks with energy efficient lighting
equipment replacement. In summary, using site-specific loadshapes reduces the realization
rates from 0.97, 1.07, and 0.99 to 0.78, 0.74, and 0.44 for MWh, MW, and MMBtu
respectively for the FY13 evaluation.®

B. Complete and accurate project files and better file organization will result in more
efficient evaluation efforts.

Although there was some improvement of FY12, project file data was incomplete and
inconsistent for many projects. Supporting project information is essential to ensuring
confidence in reported savings. Required supporting documentation varies by program, but
should include items such as: detailed invoices, program applications, contractor installation
reports, detailed quality assurance reports when performed, equipment specification sheets,
and project communications with contractors and participants (emails, notes on phone calls,
etc.). Program applications should include all data and information required for review and
approval along with other key information needed to calculate savings and to complete
program evaluations, such as facility and water heating fuel types, facility type, hours
operation, customer contact information, and location of equipment installations.

In addition, project files contained multiple versions of key files and were not always marked
as final. In some cases, there were several “final’ files that were needed to verify reported
savings and it was not always clear that this was the case.

C. For larger, more complex projects, it was not always clear how savings were
estimated or what the baseline was.

For larger complex projects is essential to have a well-documented baseline, key
assumptions and inputs identified, and the algorithms transparent.

D. Participant satisfaction in the Solar PV track is a concern.

Fifteen of the program patrticipants participated in the phone surveys and four of them report
issues with the installed equipment. Some instances of failure can occur but the remarks
conveyed by the participants indicated the equipment has never worked since installed. And
some report damage to their household.

'® please see memorandum from Tetra Tech to the DC SEU titled, DC SEU Impact Evaluation Results:
Effect of Site-Specific Loadshapes on 7510CIRX Results, March 7, 2014 for more information.
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E. The onsite quality assurance documentation reviews require some improvement.

The DC SEU staff conduct a significant number of onsite quality assurance reviews but
needed data and information required for verification is not always checked or documented.
Examples include facility and water heating fuel types, location of incentivized equipment
within the facility, and the number of bedrooms in multifamily housing facilities. Also important
is documenting the changes from what was in project file to what was found onsite so that the
appropriate adjustments can be made to claimed savings.

F. Recruitment of onsite verification participants for the evaluation effort was
challenging.

The timeframe for the evaluation effort was one contributing factor; however, some
participants expressed frustration at the number of contacts made by multiple parties in
relation to the energy efficiency project indicating customer fatigue with the process.

3.2 FY2013 RESULTS EVALUATION RECOMMENDATIONS

A. Complete a baseline study to identify and validate and/or update the potential study
results performed in FY13.

A baseline and market potential study is a key foundation on which to identify and build
energy efficiency programs. The evaluation team has not yet seen the results from the
potential study but understands that effort was somewhat compromised by the lack of District
specific baseline data. However, updating the potential study with District baseline data is a
feasible task.

B. Revise the TRM and tracking system to accommodate additional loadshapes more
reflective of the projects completed.

Due to the large effects that changing the loadshape can have on the savings results for both
individual projects and the overall program, the evaluation team recommends using the
available additional loadshapes from the TRM for the lighting algorithms. It is typical in
comprehensive evaluations for site-specific loadshapes to be used in the verified savings as
opposed to applying a general loadshape in the claimed savings—even for prescriptive
programs. The site-specific loadshapes represent a better estimate of the savings for those
individual projects, which leads to a better savings estimate for the overall population.

Alternatively, collect needed data each year for all projects completed to conduct analysis to
update the "Commercial Indoor Lighting - Blended" loadshape annually. The results of
comparing the "Commercial Indoor Lighting - Blended" to site-specific loadshapes based on
the evaluation effort indicated the population for the initiative is not representative of the
Blended loadshape.

C. Establish a “Final Project Documentation” folder within each project file that contains
consistently named files critical for the evaluation effort.
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Keeping the project files current and organized provides DC SEU with a clear paper trail that
is easy to defend. Critical files vary based on track or project type, but typically include:

e customer application

e documented baseline condition (including facility energy management system pre-
condition data when available)

e savings estimates tools files (such as CAT)
e inspection form

e DC SEU check request

¢ photos of equipment and name plates

e projects plans and equipment specifications
e detailed project invoices

e customer satisfaction survey.

D. Improve quality assurance review documentation.

This includes documenting all differences between the project file and what is found onsite-
and then submitting changes to be incorporated within the tracking and reporting system so
that the claimed savings values can be adjusted to reflect the actual occurrence.

E. Coordinate third-party onsite evaluation efforts with the DC SEU quality assurance
onsite reviews.

The evaluation effort will be conducted independently of the DC SEU quality assurance
review ensuring a third-party objective effort. However, coordinating the onsite visit will
reduce the number of contacts and site visits the customer will experience. Additionally, the
evaluation effort will occur much closer to the completion of the project which will improve
data and information gathering as customer recall will likely be sharper.
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4. TRACK EVALUATION REPORTS

This section presents the individual track evaluation results based on the activities
summarized in Section 2 and described in detail within this section. A summary of the
realization rates estimated through the impact evaluation are presented in Table 4-1.

These results reflect realization rate estimates at the portfolio level of 1.04, 1.07, and 1.00 for
kwh, kW, and MMBtu, respectively. This means that the evaluation team estimates that the
actual portfolio electric savings result is 104 percent of the DC SEU reported electric savings,
the demand reduction result is 107 percent of the DC SEU reported demand reduction, and
the actual portfolio gas savings result is 100 percent of the DC SEU reported natural gas
savings.

Realization rates are the ratio of verified savings (ex-post) to the tracking system savings (ex-
ante) for a representative sample of projects in each track. Realization rates are typically
calculated for each end-use category and then applied to the total end-use tracking system
savings for a particular track. The results are then rolled up to develop track-level verified

savings. The verified savings for all tracks are summed to obtain portfolio verified savings.

Table 4-1. Track Level Realization Rates Summary

__RR
n/a

7110SHOT Solar Hot Water n/a 1.00
7120PV Solar Photovoltaic 1.02 1.02 n/a
7420FHLB Forgivable Loan for Home Efficiency Improvements 1.00 1.00 1.09
7420HPES Home Performance with ENERGY STAR 0.93 0.91 1.02
7510BLTZ T12 Lighting Replacement 1.16 1.25 0.86
7510CIRX Business Energy Rebates 0.97 1.07 0.99
7510MTV T12 Market Transformation Value 1.35 1.49 1.32
7520CUST Custom Services 1.05 1.06 0.98
7520MARO Custom Market Opportunity 0.89 1.03 n/a
7520NEWC Custom New Construction 1.00 1.00 n/a
7610BLTZ LI MF T 12 Lighting Replacement for Low-income 0.82 0.95 0.77
7610ICDI LI MF Implementation Contractor Direct Install 1.04 0.99 0.72
7620LICP LI MF Comprehensive Efficiency Improvements 0.98 0.99 1.00
7710APPL Retail Efficient Appliances 1.00 0.96 1.55
7710FBNK Efficient Products at Food Banks 1.00 1.00 0.96
7710LITE Retail Efficient Lighting 1.00 1.00 0.97
Reported (ex-ante) / Verified (ex-post) 1.04 1.07 1.00
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4.1 7110SHOT SOLAR HOT WATER SYSTEMS

4.1.1 Track description

The solar thermal track targets solar domestic hot water systems in low-income multifamily
buildings and commercial and institutional facilities with high hot water demand. The track is
designed to replace existing inefficient hot water heating systems.

The DC SEU provides support in this developing market through the development of
contractor capacity and capability-sometimes directly to implementation contractors, which
allows for greater control over materials and methods. Other contractor development activities
include contractor training for market-based activities, focusing specifically on both sales
training and technical training. When DC SEU incentives are used, whether directly through
contracting or indirectly by customer payments, quality control and quality assurance
protocols are implemented to mentor contractors in the field and ensure best-practice
installations. The incentive funds are not offered as incentives to the open market, because of
the limited budget and the expected number of projects.

Table 4-2. FY13 Reported and Verified Results
kWh 0 0 n/a

kw 0.0 0.0 n/a
MMBtu 4.620.0 4,620.0 1.00

4.1.2 Overall sampling methodology

The DC SEU completed twelve projects under this track. The projects show relatively little
variation in savings and there is only one type of measure installed by this track. The project
files were randomly sampled for desk reviews and onsite verification.

Table 4-3. FY13 Population and Sample Summary

Project File Evaluation Sample

Solar Hot Water 2,116.0 - 45.8%
Total 12 6 0 0.0 2,116.0 - - 45.8%

4.1.3 Process evaluation

A process evaluation was not done for this track in this evaluation cycle; a staff interview was
conducted November 25, 2013, to understand how the track is intended to work.
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Table 4-4. FY13 Process Evaluation Plan vs. Actual

Activity Explanation for Variance

DC SEU staff in-depth interviews
A. Summary of key findings
Not applicable.

4.1.4 Net-to-gross methodology and results

A. Methodology

The limited free-ridership and full spillover battery was used for this track. See Section 1.2 for
detailed descriptions of these batteries.

Table 4-5. FY13 Net-to-gross Assessment Evaluation Plan vs. Actual

Activity Explanation for Variance

DC SEU staff in-depth interviews

Participant phone surveys 6 9 Exceeds target due one respondent who
was knowledgeable about and willing to
answer the survey for 9 separate projects

B. Summary of results

This track had limited participation and therefore there are limited data points for the net-to-
gross assessment warranting caution for the interpretation of results. Additionally, results are
based upon a single decision maker for nine unique premises and, therefore, only one
interview was conducted.

Table 4-6. Net-to-Gross Results Summary—Gas

90% 90%
Population Free- Margin Like Margin
End Use N|n MMBtu | ridership | Error () | Spillover | Error ()
Solar Water Heating 12 9 4,620.0 0.0% 0.0% 0.0% 0.0% 100.0%
Total 12 9 4,620.0 0.0% 0.0% 0.0% 0.0% 100.0%
C. Drivers net-to-gross results

The natural gas free-ridership rate for the 72100SHOT track is O percent and with no spillover
for an overall net-to-gross of 100 percent.

4.1.5 Impact evaluation

The initial task for the impact evaluation was to review and verify the variables used to
calculate claimed savings for FY13. Using a standard solar hot water algorithm, the
evaluation team calculated program MMBtu savings using measure data from the tracking
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system. Once this was completed realization rates were calculated by dividing verified
savings by reported savings. The evaluation team was unable to determine actual MMBtu
savings based on the project files.

Reported savings for the SHOT projects are based on the Polysun modeling tool, used by the
program implementation contractor. Variables that were available from the Polysun model
were input into the Pennsylvania TRM algorithm used to estimate project MMBtu savings. Not
all variables used in the Polysun model were available to the evaluator in the project
documentation; therefore, the evaluator used standard algorithm default values, which
resulted in lower than expected estimated MMBtu savings. The Polysun model seems to be
more robust and fully encompassing than a simple algorithm analysis. Based on the review of
the Polysun software, the evaluator is comfortable with a 100 percent realization rate for the
SHOT program based on the Polysun model output. Physical site inspections were unable to
be performed based on the small sample size and the unresponsiveness of participants.
Multiple voice messages were left with participants selected for site visit verifications but
without any response.

A. Impact sampling methodology for onsite measurement and verification

The onsite sample was drawn from the overall project sample list. A random number
generator was applied to the list, which was then sorted from the smallest to largest number,
and the first three projects on the list were selected for site visits. Ultimately, the evaluation
team was able to schedule and conduct two onsite verification visits due to customer
availability.

Table 4-7. FY13 Onsite M&V Sample Summary

Onsite M&V Sample Subset
Measure . MMBtUonsne MMBtu

Solar Hot Water 477.0 - 10.3%
Total 12 2 0 0.0 477.0 - - 10.3%
B. Verification of impacts

The evaluation team conducted reviews of the DC SEU savings estimates for reasonableness
but was unable to input actual data into the verification models. The project contractors used
the Polysun modeling tool to perform the original savings estimates. The data output from
those models are not documented in the SHOT project files or database but those variables
that were visible in the model were made available to the evaluator. Because the entire
variable set was not available, the realization rate using standard algorithms was lower than
expected; however, as described above, the MMBtu savings output from the Polysun model
was deemed appropriate.
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Table 4-8. FY13 Summary of Impact Evaluation Results

Ex ante | Ex-post Ex-ante | Ex-post Ex-ante | Ex-post
Measure Gross Gross Gross Gross Gross Gross

Solar Hot Water n/a 4,620.0 4,620.0 1.00
Track Total 0 0 nla 0.0 00 n/a  4,620.0 4,620.0 1.00
C. Impact evaluation planned activities and completed activities comparison

Table 4-9. FY13 Impact Evaluation Plan vs. Actual

Activity m Explanation for Variance

Conduct desk audits

Conduct onsite Verification 3 2 | Difficulty in recruitment due to small sample
Conduct phone verification 6 9
D. Summary of key findings describing adjustments to ex-ante savings

¢ Project file documentation was not always complete. The data collection process was
difficult based on the number of variables required to verify the ex-ante savings and
the difficulty in verifying where the data variables were coming from. The project
contractors used Polysun modeling estimated the MMBtu savings. The variable they
used in the model was unavailable to the evaluator. Based on this situation, the
evaluator used default values, which appears to underestimate the reported savings.

4.1.6 Recommendations
A. To improve design, operations, customer experience, and recruitment

This track was not scheduled for a process evaluation in this evaluation cycle; however,
process-related findings and recommendation were identified as a part of the impact
evaluation effort.

i. Forimproved ease in locating pertinent project files for evaluation, the
evaluation team recommends that a “Final Project Documentation” folder
contain consistently named files critical for the evaluation effort. It is important
to stay up-to-date on the project files and include all documentation. For example, the
installation contractor in a shared Google document files provides energy savings but
those files were not in the project files. Keeping the project files current provides DC
SEU with a clear paper trail that is easily defend. The electronic project files that were
reviewed had various levels of documentation.

Critical files include:

CAT file

Inspection form

DC SEU check request

Photos of equipment and name plates
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C.

Plans and specifications
Polysun output files

QC work orders

Google document files
Detailed project invoices
Customer satisfaction survey.

To improve impact evaluation results

Develop a final annual report that provides all variables used to calculate
savings in Polysun. The report should also include all project identification numbers,
premise data, participant date, and the ex-ante savings from installing the SHOT
system. This report will aid the evaluators in verifying the ex-ante savings.

Document all variables required to determine savings within project files. For
future evaluations, it will important to document the variables used in the Polysun
model to be able to verify the reported savings.

Document all calculations used to determine MMBtu savings. It is important to
understand how savings are calculated to be able to determine their accuracy and
appropriateness for the measures.

When QA/QC inspections are done, it is important to document all equipment
and locations. The pictures in the project files were informative but detailed photos
of nameplates or a written description would aid in the evaluation process.

Ensure project files contain the final versions of savings calculations and
supporting documentation. It is important to stay up-to-date on the project files and
include all documentation. For example, the installation contractor in a shared Google
document files provides energy savings but those files were not in the project files.
Keeping the project files current provides DC SEU with a clear paper trail that is
easily defend. The electronic project files that were reviewed had various levels of
documentation. Key documentation includes final versions clearly marked.

To manage free-ridership results

Given the small sample sizes for these tracks, the evaluation team does not have any
recommendations specific to program design.
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4. Track Evaluation Re